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TITLE 

SETTEING-AGENT- INJECTING NOZZLE PROVIDED WITH AIR PIPING 
CLAIM 

5 A setting-agent-injecting nozzle provided with air piping, put in a steel pipe 

rockbolt^ having an outer wall with a plurality of holes and being embedded in a 
ground, for forcibly injecting a setting agent into the steel pipe rockbolt, which nozzle is 
characterized by providing air piping, having an air injecting opening with a check 
valve, at a top of the nozzle in the manner that a top of the air piping is dose to the top 
10 of the nozzle. 

Field of the Utility Model 

The utihty model relates to setting-agent-injecting nozzles for fixation of steel 
pipe rockbolts used for reinforcing grounds aroimd tunnels. 

15 

fix)m p. 5, line 5 to p. 8, line 10 

Fig. 1 is a sectional view illustrating a proposed steel pipe rockbolt. A steel 
pipe 1 has a diameter of 50 mm or so and both ends opened. A peripheral waU at one 
end is thickened toward outside, a male screw 2 is provided at the periphery, many 
20 apertures 3 are formed over a whole of the periphery wall, and many projections 4 are 
formed on the periphery walL 

Fixation of rockbolts wiU be imderstood from the following explanation. At 
first, the steel pipe 1 is hammered in a grovmd A by a drill 24 having a rod 26 provided 
with a bit 25 at its top end, in the manner that an end opposite to the male screw 2 is 
25 held at the fi'ont, as noted Fig. 6. 

Thereafter, the drill 24 is detached, and a setting-agent-injecting nozzle 7 is 
inserted into the steel pipe 1 instead, as noted in Fig. 2. 

The setting-agent-injecting nozzle 7 is provided at a top end of a setting- 
agent-feeding pipe 6, air piping 9 having an air injecting port 10 with a check valve 11 
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at its top end is arranged in the nozzle 7, and the top of the air piping 9 is held at a 
position dose to the top of the nozzle. In the drawing, the check valve 11 is a ball type 
and has a spheroidal valve 12, a valve seat 13, a returning tension spring 15 and a 
spring stopper 16. The valve seat 13 is screwed to the air piping 9 by a screw 14. The 
5 air piping 9 is integrally supported with the pipe 6 at its base. The pipe 6 and the air 
piping 9 are led to a setting-agent-supply source and a compressed-airsupply source, 
respectively. 

The proposed nozzle 7, having the above-mentioned structure, is inserted the 
steel pipe 1, until a sealing part 8 at the base is held in the steel pipe 1. Packing is 
10 preferably disposed around the sealing part 8 for hermetic connection of the nozzle 
with the inner wall of the steel pipe 1. 

A cap nut 5 engaged to a shoulder of the pipe 6 may be screwed to the male 
screw 2, a ratchet may be disposed between the shoulder of the pipe 6 and a step (a left 
side of the male screw 2 in Fig. 2) of the steel pipe 1, or the pipe 6 may be supported by 
15 proper other means, in order to inhibit escape of the nozzle 7 firom the steel pipe 1 
during injection of a setting agent. 

A wedge 17 is preferably employed to inhibit escape of the steel pipe 1 during 
injection of the setting agent B or before solidification of the setting agent B. 

After the nozzle 7 is inserted and held in the steel pipe 1, the setting agent B, 
20 e.g. mortar, is injected in the steel pipe 1 through tiie pipe 6. The setting agent B oozes 
to an outside of the steep pipe 1 and then into cracks in the ground A aroimd the steel 
pipe 1. 

After injection of the setting agent B is completed, holding means for the pipe 
6 are relaxed, e.g. detachment of the cap nut 5, compressed air is fed to the piping 9 so 
25 as to efiEiise through the check valve 11 at the top end, and the nozzle 7 is gradually 
withdrawn firom the steel pipe 1. By this way, air is successively fed through the air 
injectii^ holes near the top end of the nozzle 7 to cavities formed by withdrawal of the 
nozzle 7, so that the nozzle 7 can be smoothly withdrawn fix)m the steel pipe 1. 

An annular cavity C, in absence of the setting agent B, is formed as a 
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withdrawal trace of the nozzle 7, as shown in Fig. 4. A steel rod 20 for measurement of 
stress may be optionally fixed to a bottom of the cavity C. When the steel rod 20 is 
preset as shown in the drawing, it is held fi:^ firom a tensile stress, which is generated 
in response to pushing-out or other movements of the groimd as the lapse of days, but 
the steel pipe 1 is affected by the tensile stress. Therefore, the stress appUed to the 
steel pipe 1, in other words movements of the groimd A, can be detected for assuring 
safe reinforcement of the ground, by periodically measuring elongation of the steel pipe 
1 in relation with a standard length of the steel rod 20. 
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